One of the advantages of the variational iteration method is the free choice of initial guess. In this paper we use the basic idea of the Jacobian-function method to construct a generalized trial function with some unknown parameters. The cubic nonlinear Schrödinger equation is used to illustrate effectiveness and convenience of the method, some new explicit exact travelling wave solutions are obtained which include envelope bell-type soliton solution, envelope solitary wave solution, and envelope doubly periodic wave solutions.
Introduction
In recent years, several powerful methods have been proposed to obtain exact solutions of nonlinear partial differential equations(PDEs), such as the tanh-function method [1] , the homotopy perturbation method [2] [3] [4] , the variational iteration method [5] [6] [7] , the exp-function method [8, 9] , and Jacobian-function method [10, 11] . In recent years, the direct search for exact solutions of PDEs has become more and more attractive partly due to the availability of computer symbolic systems like Maple or Mathematica, which allows us to perform the complicated and tedious algebraic calculations on computer. In particular, one of the effective direct methods to construct double-periodic wave solutions of PDEs is the Jacobianfunction method, which was first proposed by Fu et al. [11] . The Jacobian-function method can be used to seek solitary solutions, doubly-periodic wave solutions and periodic wave solutions of nonlinear differential equations. In this paper, we will apply the basic idea of the Jacobian-function method to obtain the explicit exact solutions using the variational iteration method. Some new envelope doubly-periodic wave solutions and envelope solitary wave solutions are obtained for the cubic nonlinear Schr dinger equation. 
The variational iteration method
To illustrate the basic concepts of variational iteration method [6] , we consider the following differential equation
where L is a linear operator, N is a nonlinear operator, and g(x) is an inhomogeneous term. According to the variational iteration method, we can construct a correct function as follows 1 To whom any correspondence should be addressed.
where λ is a general Lagrangian multiplier, which can be identified optimally via the variational theory, the subscript n denotes the nth order approximation, n ũ is considered as a restricted variation, i.e. n ũ
One of the advantages of the variational iteration method is the free choice of the initial solution, u 0 .
Hinted by the Jacobian-function method, we assume the initial solution can be expressed in a generalized form:
where a 0 , a i , and b i are unknown constants to be determined, and ξ is a function of (x, t), and n is determined by balancing the highest-order linear term with the nonlinear term of Eq.(1). In order to identify the constants in the initial solution, we can set
From Eqs. (4) and (5), we obtain a set of algebraic polynomials for 
The explicit exact solutions of the cubic nonlinear Schr o dinger equation
The cubic nonlinear Schr dinger equation (CNLS) [12] is one of the most universal models that describe many physical nonlinear system. The equation can be applied to hydrodynamics, nonlinear optics, nonlinear acoustics, quantum condensate, heat pulses in solids and various other nonlinear instability phenomena. The cubic nonlinear Schr o dinger equation in one space variable has the general
is a real parameter and u=u(x,t)=v(x,t)+iw(x,t), with initial condition: where
which g R and g I are real-valued continuous functions of x, and boundary conditions: To solve Eq. (6) by means of the proposed method, Eq.(6) can be reduced to the following coupled system of equations:
, 0 ) ( (10) xx t subjected to the following initial conditions
where u=u (x,t) 
=v(x,t)+iw(x,t).
To apply the method we construct the following correction functions
where λ and 2 λ are general Lagrange multipliers, 
To search for its exact travelling solution, by balancing the highest-order derivative term with the nonlinear term in Eqs. (9) and (10), we obtain n=1. We assume the initial solution of the form
where a 0 , a 1 
Using Maple, we have 
Similarly we can obtain explicitly the expression for 
The corresponding envelope doubly periodic wave solutions of Eq. (6) 
If we set m=1, we can obtain the bell-type solitary wave solutions of Eqs. (9) and (10) )] 2 ( 2
The corresponding envelope bell-type solitary wave solutions of Eq. (6) 
where b 2 and k are free parameters. The doubly periodic wave solutions of Eqs. (9) and (10) 
where b 2 and k are free parameters. The doubly periodic wave solutions of Eqs. (9) and (10) (9) and (10) 
